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(57) Abstract: A method of agitating a solution, comprising providing a substance capable of selective binding immobilized on a 
carrier surface, bringing a solution containing a test substance capable of reacting with the selective binding substance into contact 
with the selective binding substance and performing agitation of the solution, wherein the test substance containing solution is mixed 
t*^ with fine particles or air bubbles, the fine particles or air bubbles moved without contact with the selective binding substance im- 
mobilization surface. This solution agitating method realizes acceleration of the reaction between the selective binding substance 
immobilized on the carrier and the test substance and even when the amount of analyte is minute, realizes providing of an agitation 
method excelling in signal intensity and S/N ratio. This solution agitating method contributes to realization of diagnosis and inspec- 
tion at clinical sites utilizing a carrier having a selective binding substance immobilized thereon, such as DNA chip. 
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[0093] mkmnttzzmmte. ^m^mm^hmm^x'ommvfcmm^mm^xh^^ 
u mmm&mmb^x. pcRm(Dmmmmmic^xmm^tch(Dx^x-hx\^ 
o mm&mmbvx. pcRm^mmmmmKx^xmmvtc^cDm^-ia'i. mm 

mmm&mmirzzb&Bsm-e&Zo 

[0094] ^mm^mm^mwir^mxn. #mxrau m^^mmmmmw^R 

[0095] *mm<Dmm*mw~rttmx\^ mfeimmtmfemwzmmtm^zjLm 
it. $£mt^<mmim^tmx$% 0 RmumRx^mm^. /^^^yw§^^5 
mm^m^. ^&^im^ir^mRxfxx^m^(DmmmK^xm±m 
mwt(D^y*ys?^-i/BXDWi&. mm. 35 o c-7o o c@s-ei5>^ 
~H&n#ra, ft&Ba&nm&itt. mm. ^n-4o o cm&xi^m-mmmm& 

[0096] ^mm^mm^mwi-^mxn. m^^v^^—^B^m^^/p^ 
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[0097] 

[0098] MMMi 

(DNASSfb&flaDtfsK) 
^^a<D^fe-efe5LIGA(Lithographie Galvanoformung Abfomung):/i3-fc*£rJBV> 

Al©»#fc„ i(D||Mf?!J•^fflV^7iPMMA(D^^J^^-*f*5^■-efe^9, 
PMMA^^fiimMro^f'J-^-e, *-*V^^(£lft^S #3050B)^-a- 

2)tifc<,X'<?bA'ti— f lC75y^fcofc„ >5:*J, #3feKtt«.JlS z 8722 
©^^Clcii^LfcflSW -S3te3te^3RSr««bfe3gg (57/^^954, CM-2002 

[0099] fe^^te, ^#£/^76mm, E$26mm % f^lmm^^ fifrOfiWS^ 

§|5^ s iS(t-Cfc«9, ^CDm^tptZ., \K&0. 2mm. i^^O. 2mm<DtM£64 (8 X 8 
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gP*-e<D^BI) {20. 6mmtfcofc, 
[0100] ±|E^PMMAS^10N(D^>fb^hy^A^^^65 < C-ei2^ra^bfCo 

[0101] (yn-^DNA©@fft) 

BB^J#^1 (60*&S. 5'^CT5/^)<DDNA^J&Ut 0 ^(DIE^IJ#-^1(DDNA 

[0102] i©DNA^, M^M-0. 3nmol/ KDMSr^M^X \ ^byfyV^—^sl/bVfc 
o PBS(NaC1^8g, Na HPO -12H 0^2. 9g, KCl^O. 2g 

2 4 2 

, KH PO £0. 2gM^Kt-^^lH-^T5/^°bf^(D^pH|«ffl<Z)^^^Px.7h 

2 4 

t><7\ pH5. 5)-e^°ti— ^DNAcDH-^i^O. O3nmol/ fx lfcU £>o N *fif«ffi» 
-^f/VTV^PtW) ^/V^^^KCEDO^Px., ^<D|&aS£50mg/mliL 

-c% m.fc&mmvtczf9x^y?&&}ji?ix. 37°c. msioo%<D^-c2o^ra@ 

[0103] d&#DNAcDHgE) 

tfrDNAiLt, _hfBDNA@^bmf*^@^b$^c^n— ^DNA^/N^y 
^XnriBJ5;ifi3£E^ISr«foE^J##4©DNA(9684£S) Srfflvy/t, H8gE#8*£r 

[0104] IS^IJ#-^2^ga^lJ#-^3(DDNA^^bfc 0 ^^^K^^^LT^S^lOO ,u M 
tUt, #CWe, pKF3 7 7^KDNA(^^^^-(*)Md b p#-^;3100) (BB^J# 
^5:22644ft£)«rffll:L-C, ^ti^^V— h£U BB^J#-^2*3j;t^E^J#-^3 

(DDNA^7^-tLt, PCRKfS (Polymerase Chain Reaction) {£j;!9if tl^T^T 
o7t 0 

[0105] PCR(D^#f2^T^>at)"efc5o ExTaq 2/il, 10 X ExBuffer 40 u U 

dNTP Mix 32 ix 1 (U±fe#jj9s<^* (W) U Mp b p#^-RR001A^#JS) , g2^lj# 
^r2<Dtgffi&2. ix U m^m^3(Dm^2 ix U ^XTV— h (ffi^J#-^5) ^0.2^1 
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/M^fcJtffiBSU 40 M l<D^7k^^Uh 0 PCRKlSft©^©— 
acSb-eflHRL-^i^r.^), it*gUfcDNA<£>i£^BkJ: % *3J; j er960i£^fc«5BB^J## 
4 (968*&X) &m *M£tvCl ^^SrifefBUfco 
[0106] &wr\ 9^S(D7^^7^-(^^^^-(*)M;Mp B p^-^3802)^6m g 
/mKD^Si-^^b, _h|ECDPCR^^»^L7tDNA^lcl2/ i liPx.7t 0 ^(D^ 
m^l00°C\Z.1)\\mi,tzM, 7K-h-e#-^b7t 0 ^tl^^Klenow Fragment (^#7^ 
-Ytf" (W) M;Mpp#^"2140AK) ttm<Vs^y*7T— £5 ix U dNTP^^I (dATP, 
dTTP, dGTPCOm&l^tl^:tl2. 5mM, dCTP(D^ig^400 p, M) ^2. 5 n IMtL 
tz. 0 ££>^ Cy3-dCTP(T-^^A^r/^v / T/M^-^M;Mp n p#^-PA53021 
)^2fxlMx.f' 0 i(7)^-S^10U(DKlenow Fragment^] X., 37°C-e20B#^^^ 

#-^4(968i£S)i:*3o fc*5, ^frDNAOM^K^Lt, l^Scft-eiigL 

[0107] i(D^^k$^7i^f*DNA^ N im*%BSA(^^jfe?f T/V^^) , 5 X SSC (5 
XSSCtil, 20XSSC(^V^)^MzK^T4f§»3^b^(D o ^7c, 20 X SSC 
^TK-C^^^^f^LTt^cD^lO X SSC^ffiU 20 X SSC<D2l§#$^felO X S 
sc. loomm^m^o. 2xSSC»|Bi-So )^ 0. imM%SDS(K^>/V«5t^h 

y->^) , o. oim&%^mnNA(Dmm(&mm^^nhmmm) . 400^ uc 
[0108] j^t^hwik itm.miz.m^x, ^y^^^—^BXDm^mt-mmu, 

KW&V^, JifB^fflMU^bs^^Sr, lfi*%BSA, 5 X SSC, 0. OlM. 

»%i^-^itTONA, o. imm%svs<Dmm(&mmm^i?nhmmm)'e2oom 
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ng/ ix L~C&>ofc 

nm<DjS77J£— XlOg^lON NaOH?§^?!?*UhfL t^tR"^ 

[0109] oV^\ 5. 5g<Z)4ffi^K3/N^^i-^^-/v-2-t 0 nyK^335mH^^$^:fc: 0 1M 
^-eSOmH^^T^^Lfc^Oo pH8. 0) K±M^^^m^Kl]W^k. 0 Z.(DU^ 

[ono] (^M^W^-t?— >a^) 

^JSLfctf^tf — X2mg^Ml^U ^<D±lZ.Jj;<— Jfy^&fr&Uti* ^fc, 
Jfy^coM <9 fc*^ — — #VKl?y'' — /VL^ ^M^W-fi? — v-3^(D^3 

i|iSlmm(D^hl/^h^^hyy^^-^J;(9^Lr>^^fflV^ 0 

^^SrW^n^a— ^ n— ^— (TXV^. ^p B D tt: 1-4096-01) <D 

^m^mmc^^^^^mmu 65°c, ?smoo%<D^#-eioR#p^ 
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[oni] mm 

DNAfi/^fflO^^rtt- (Axon Instruments|±(DGenePix 4000B) K±t&&M& 

[oi i2] ^*d\ #njfe0ra*. ^t'-x^v^fd^ -fe^y^— j-7n^ (&mm 

[0113] JttSE^Il 
[0115] itt£$|2 

S^(tfc)»L ^-y^^TD-Cffofc^, (3) ^f9^ffi©4aai!ll?: 
^200 u ifrMlmm<D^y:i^^/K7^/W^I^tt&1\ fcf — X9hft%*ffjLZ>£5K 

[0117] Hife#!|2 
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[0118] mmms 

X£#I!j£^/d^Sib^XyX-fif— ^hV^t?^ Xo— XDNA<D@^ffiy§?ft 

^^i-§^4^(o{gm^^^^-X2(D^i:sJ:^/J^$v^/cfe^f^tf— x^xn 

[0119] Jttfe0g3 

^^Il^lJ^^^t^ ) tbTv^/ c ev^±a^PMMA^a#:-efe ^ 9, tr— x-eaK^Srfffc» 

[0120] [^1] 
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mmm2 


mmm3 




£fc$S0>J2 


itK^3 




1.5 


1.5 


1.5 


1.5 


1.5 


1.5 




Mia 


HO 


w-m 


HO 








8 


8 


8 


8 


200 


8 




e-x 




tf-X 


fcL 


tf-X 


&L 


mis 






*r 


*T 


*r 






12000 


8800 


11800 


2900 


3900 


700 


/fX 


45 


50 


300 


50 


300 


300 



[0121] mm&u 

MMWltmWk-(:\ #7^— X<D[i:^1MX£l(\ 20, 50, 100, 200 J um-eiTo 
[0122] Jttfe0!l4 

#9*1? — X^ii^lMX^aOO/z m, 400 m mtVfcU^itmMMltmW^M 
m&ft ofc 0 ^T(D^«2(^i- 0 
[0123] [^2] 









:«<J4 


-*--<X(jUm) 


10 


20 


50 


100 


200 


300 


400 


! £*3£j£ 


8200 


10500 


12700 


12000 


12500 


3100 


3000 



[0124] ^_h£<9, 10-200 ix m<D^—^m\^tW:mj}^m^iC^htlf^K &Mt 
{#J4<^300, 400 i um(Z)lf— X-Cfiil^g{i^:»#^tL^^o7Co fi^DflflS 
k%/<— ?9*(D$gMfr208 n m-Cfc«9, 300, 400 u m(Dt*— X^fi^U-i^h 

H»!l4^)^, If— XO^^O^bV^^t^^lOjum^Ji-e^, £<90;£L<te2 
On m£X±Xfr&Z.b&ftfrZ>o 
[0125] Hife^!|5 

ffSlOmm, ^$0. 3mm(DlU]A/7c:fP^-^(tTfe«9, r<D[UI^cO^^, tf^O. 2m 
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JUIte, ^Jfe^!li^^«-efe^o x&WMfr^x&io. 20, 50, 100, 

200, 300/zm^Lfc o *§*Sr^3H:^t"o 
[0126] ifc&095 

[0127] [^3] 









WX(//m) 


10 


20 


50 


100 


200 


300 


400 




8800 


11000 


13000 


12000 


12700 


12000 


2700 



[0128] 10— 300^ m©tr— X^V^if #^^^^.[^1,^^, 400 ^ m<DfcT 
08 ju m~e&«9400 ju mCDtf— X£W3£3U-irs'hLfcfc&, ^^^fif*^ 

*:#£<£>0*U^;*:#£i3\ 10 M m^_h-efe«9, J^^mXte, 20 M m^J:t^i 
[0129] Hife#[|6 

fcfc^ ffi<Z>ft^iimS«^5tMU<9t, 30 i[i niiSV>t!li§|J(4lSBf)^«>5&#: 
GffifrT), ffiOM-hffiJ:^, 50^miSV>tnilflJ(4lSBf)dS*)5a#:(m#>r)Sr^r 

— ^DNAOflSE&fTolfc, OVN-C, «£&3M_hfi^4®j3Jr, {gV^g|5_h®^ 

—i/a>m (DtkfovNAfDmM&MMM 1 1 lams Kffotc 0 
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[0130] [^4] 





nrnme 


t§**7 








30 jU m 




50 m 
SB 




13000 


12000 


12600 


8900 



[0131] Z.(D£ol^ ^O,|§ti^ot(50/im^T)^otfe, MMM!, 2tmm<V 
[0132] mMM7 

m>30 ix m {Ufa*}) , 50 ix m (fift^) 02Sl©fi#:^#SLfc o i~^t>~ib. Ufa 
ix^^—^y^\z.m^—^^ir^m^^^^iy—h(m^, 60 M m)^f9 
[0133] [^5] 













11500 


8700 



[0134] 
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mam 1 tmm^myt&m&x-btiz^t&frfaZo 

[0135] M1MM8 

Scientific Industries, Inc. ISO ^ir^bU WSb-ptf^Xtf — X^#tb$-fr/^^y^Vif 

—iys^mw^fcm^mm^n^tco mmmwfe. »ft^«9 t^v^ 

[0136] HJfe#|9 
[0137] lt^ll6 

B#i>— IF— «^(80SL ^-^^^iD-e^fo^r^, (3)££>^ 

^-X^^^^^rM^b-C^^^y^Vif-^a^^To^i:. (4) 08^1" g 
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[0138] [^6] 





mmms 






tr-x« 


















9900 


7800 


2800 



[0139] MMfflio 
[0140] HJte^Ill 

^ffcDNA^It^O. 73,0. 29, 0. 15ng/ju L^Mb^O^rffiV^^Ji^ill 
[0141] Jfc8E#|7 

t^DNAOlS^O. 73,0. 29, 0. 15ng/ n UCMM^tch<D^m^^XltmMl 

[0142] £5 l34^#o^^aiS^*3V vObfcf — XSrfflv *1tffl£(Dyi&&fflRT*gfto 
[0143] 

DNA^^X^cfcSSNP (single nucleotide polymorphism) (D^tfJUI&grfTofCo H 
^M-Xy^Vif-^a^) (S'J®fiH»!Jl^lKl#Wfofc 0 tfcflCDNA<Dji&f*, 1. 
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[0144] [^7] 
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3200 i 
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